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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

7171 Cleanwater Lane, Building 8, P.O. Box 47710 = Olympia, Washington 98504-7710

June 22, 1992

TO: Tapas Das

Jo b cony
FROM: Barbara Carey@?&% o

SUBJECT: Memorandum on Ground Water Sampling at National Frozen Foods/Midway
Meats Land Application Site in Centralia

The attached report summarizes the findings from our sampling at National Frozen
Foods/Midway Meats Field No. 3 land application site on October 22 and 30, 1991.

Results for four constituents were outside the limits of the ground water standards: pH, iron,
total dissolved solids, and fecal coliform bacteria. In addition, several constituents were
higher in the two wells assumed to be downgradient than in the presumed upgradient well.
These constituents include BODy, ammonia, chloride, specific conductance, iron, total
dissolved solids, total suspended solids, and in one well each, total phosphate and sodium.

Reduced oxygen conditions in the "downgradient" wells are indicated by the presence of
ammonia and organic nitrogen in relatively high concentrations as well as high iron
concentrations. Reduced oxygen conditions in ground water entering the Chehalis River
downgradient of the site, coupled with BODs loading, indicate a potential for increased
oxygen demand in the river.

Ammonia levels in one of the downgradient wells is in the range considered chronically toxic
to salmonids depending on pH.

Based on the above conclusions, we recommend the following actions to improve an
assessment of the effects of the site on the Chehalis River:

1. Survey elevations of the monitoring wells to verify the ground water flow direction;

2. install an upgradient well east of the sprayfield and outside the influence of the
sprayfield;
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3. conduct in situ hydraulic conductivity tests at each well in order to estimate loading to
the Chehalis River; and

4. evaluate ground water influence on dissolved oxygen and ammonia in the river during
late summer or fall.

BC:kd
Attachment

cc: Cyronose Spicer, SWRO



RESULTS OF GROUND WATER SAMPLING
AT NATIONAL FROZEN FOODS/
MIDWAY MEATS, CENTRALIA-- OCTOBER 1991

by Barbara Carey
June 22, 1992

Washington State Department of Ecology
Environmental Investigations and Laboratory Services Program
Toxics, Compliance, and Ground Water Investigations Section

Olympia, Washington 98504-7710

Water Body No. WA-23-1020-GW
(Segment No. 10-23-13-GW)

ABSTRACT

Three monitoring wells were sampled at the Field No. 3 land application site for National
Frozen Foods and Midway Meats in Centralia, Washington. Four constituents were outside
acceptable limits specified in Washington State Ground Water Standards: pH, total dissolved
solids, iron, and fecal coliform bacteria. In addition, several parameters were found at higher
concentrations in wells assumed to be downgradient of the land application site than those in the
presumed upgradient well. These parameters included biological oxygen demand, ammonia,
chloride, specific conductance, iron, total dissolved solids, total suspended solids, total
phosphorus, and sodium. Anaerobic conditions were indicated in downgradient wells by
predominantly unoxidized forms of nitrogen and high iron concentrations. Recommendations
are included for further investigation of increased ammonia and oxygen demand effects on the
nearby Chehalis River during the summer due to land application practices.

INTRODUCTION

The Toxics, Compliance, and Ground Water Investigations Section (TCGWIS) assisted the
Watershed Assessments Section (WAS) with a Class II Inspection of National Frozen Foods
(NFF) and Midway Meats (MM) in Chehalis, Washington, on October 22 and 30, 1991. The
TCGWIS portion of the inspection included sampling of three wells in Field No. 3 for
conventional water quality parameters. (See Figure 1 for site and well locations.) Wastewater



{
Assumed direction of

ground Water flow
% Y e
Direction of
river flow

'l

-x

Salzer Creek
Chehalis River

® Monitoring wells

Z

/]
Scale: 3.5 inches/mile '
| ]

Figure 1. Sampling locations for National Frozen Foods/Midway Meats
ground water monitoring.



from NFF is applied using line sprinkler irrigation from June through November. Wastewater
from MM is also spread on Field No. 3. In addition, cattle are grazed on Field No. 3.
Tapas Das of WAS and Cyronose Spicer of the Southwest Regional Office took part in field
sampling.

Objectives of the report are shown below followed by a description of the sampling methods.
Results and conclusions follow sampling methods. Finally, recommendations are presented
based on the conclusions.

OBJECTIVES
The objectives for ground water sampling were to:

1. Provide ground water quality data from three monitoring wells at Field No. 3 when
Class II effluent monitoring was conducted at National Frozen Foods and Midway Meats.

2. Evaluate data collected in the study to determine if land application at Field No. 3 is
affecting ground water quality.

SAMPLING METHODS

Monitoring wells used for sampling are shown in Figure 1. Each well is two inches in diameter
and made of Schedule 40 PVC with a five foot long slotted screen and 0.01-inch slots. A
hollow stem auger was used to drill the wells. Well logs are shown in Appendix A. Depths of
the wells and their locations are shown below:

Depth Latitude Longitude
(feet)
MW-1: 12.5 46° 42’ 17.57"  122° 58 22.12"
MW-2: 17.5 46° 42’ 20.10"  122° 58 32.77"
MW-3: 17.5 46° 42’ 8.02" 122° 58 37.77"

Samples were collected from each well and analyzed for specific conductance, turbidity, total
suspended solids, total dissolved solids, total organic carbon, BODy, ammonia-nitrogen, nitrate-
nitrogen, total persulfate nitrogen, total phosphorus, chloride, bromide, dissolved iron, sodium,
and fecal coliform bacteria. Samples were obtained from all three wells on two separate days
(October 22 and 30) to help define short-term variability of water quality results. The following
subsection describes procedures for sample collection. Analytical methods and detection limits
are listed in Table 1. The subsection following "Sampling Procedures" describes quality
assurance techniques.



Table 1. Analytical parameters, methods and method detection limits.

Parameter Method of Analysis*+ Method
Detection Limit

Temperature Beckman temperature probe 0.1C

Water Level Electric Well Probe 0.01 foot

pH Beckman pH Meter 0.1 Std Unit

Specific Conductance (field) Beckman Conductivity Bridge 10 umhos/cm

Specific Conductance (lab) Std Method #2510 10 umhos/cm

Total Suspended Solids EPA #160.2

BOD Std Method #5210B 1 mg/L

Ammonia-N EPA #350.1 0.01 mg/L

Nitrate + Nitrite-N EPA # 353.2 0.01 mg/L

Total Persulfate-N EPA # 353.2

Total Phosphate-P EPA # 365.1 0.01 mg/L

Chloride Std Methods #4110B 0.1 mg/L

Sodium Std Methods #3120B 0.03 mg/L

Total Dissolved Iron Std Methods #3120B 0.007 mg/L

Fecal Coliform Bacteria Std Methods #922D 1/100ml

* EPA, 1983. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.
+ American Public Health Association, 1989. Methods for the Examination of Water and

Wastewater, 17th Edition.



Sampling Procedures
The following procedures were used to sample the three monitoring wells shown in Figure 1.

1. Beginning with the well that we assumed was least contaminated, MW-1, the static water
level was measured to the nearest 0.01 foot using a clean electronic measuring tape.

2. At least three well volumes were purged from each well until temperature, pH, and
conductivity stabilized (less than 10 percent change between successive purges). A
peristaltic pump with silastic tubing was used for purging wells in all cases except MW-2
and MW-3 on October 22, 1991. A decontaminated teflon bailer was used in these two
cases.

Bailers were decontaminated with a Liquinox®/tap water wash, followed by sequential
rinses of hot tap water, 10 percent nitric acid/distilled-deionized water, and pesticide-
grade acetone. Bailers were then air-dried and wrapped in aluminum foil until used.

3. Dissolved iron samples were field-filtered using a 0.45-micron polycarbonate membrane
filter and preserved with 1 mL nitric acid to pH less than 2. An in-line filter was used at
MW-1. However, due to excessive filter clogging, a stainless steel and teflon filter bed
equipped with a larger diameter filter was used for MW-2 and MW-3.

4. Samples were immediately placed in coolers and kept at 4°C until transported to the
Ecology/EPA Region 10 Laboratory in Manchester, Washington. Analyses were performed
by the Ecology/EPA Manchester Laboratory and contract laboratories. Chain-of-custody
procedures were followed according to Ecology protocols (Huntamer and Hyre, 1991).

Quality Assurance

In addition to laboratory calibration standards and method blanks, field quality assurance samples
were collected. These samples included duplicate samples, filter blanks for iron, and transport
blanks for TOC. Deionized-distilled water used for field blanks was supplied by the Manchester
Laboratory. Blank samples were analyzed only for the October 30 sampling event.

Duplicate samples collected at MW-2 provide an estimate of precision of combined field and
laboratory procedures. Table 2 shows the mean and relative percent difference for duplicates.
Relative percent differences are the ratio of the difference and the mean of the duplicate results
expressed as a percentage. They are used to estimate analytical precision. Relative percent
differences were generally within +25%. Relative percent differences between most duplicate
analyses were lower on October 30, when the peristaltic pump was used, than on October 22
when bailers were used (Table 2). Despite lower variation between duplicates on the second
date, relative percent differences remained high for total phosphorus (53%), BOD;s (29%), and
total dissolved solids (23%).



Table 2. Mean values and relative percent differences for duplicate samples at MW-2 on October 22 and 30, 1991,

MW-2 MW-2 | MW2 MW-2 Blank

Parameter ~ Mean RPD* - Mean RPD* o

1072291 10/22/91 10/30/91  10/30/91 | 10/30/91
Specific Conductance-lab 527 13 % 517 08 %

(umhos/cmy)

Turbidity (NTU) 58 38 % 85.5 0%
Total Suspended Solids (mg/L) 89 34 % 34 9.0 %
Total Dissolved Solids (mg/L) 337 14 % 358 23 %
Total Organic Carbon (mg/L) 4.4 23 % 4.5 1.3 % 2.59
BOD (mg/L) 6 0% 3.5 29 %
Ammonia-Nitrogen (mg/L) 0.092 B 43 % 0.078 B 13 % 0.026
Nitrate + Nitrite-N (mg/L) 001U 0% 001U 0% 001U
Total Persulfate Nitrogen 0.308 B 25% 0.220 B 05 % 0.054
Total Phosphorus (mg/L) 0.031 102 % 0.030 53 %
Dissolved Iron (mg/L) 19.4 1.6 % 25.4 2.0 %
Sodium (mg/L) 9.2 0.5 % 9.3 0.4 %
Chloride (mg/L) 57.8 3.1 % 52.0 0.6 %

* Relative Percent Difference = The ratio of the difference and mean of duplicate results expressed as a percentage.



RESULTS

Three aspects of ground water sampling results are discussed below. First, results are compared
to ground water standards; second, results from upgradient and downgradient wells are
compared, and finally, results for the two sampling dates are compared.

Ground Water Standards

Results for four parameters were outside the acceptable range specified in the ground water
standards as well as secondary drinking water standards: dissolved iron, total dissolved solids,
pH, and fecal coliform bacteria (Chapter 173-200 WAC; Chapter 248-54 WAC). Table 3 shows
analytical results. The pH was below the allowable range in all three wells on both dates. The
iron standard was exceeded at MW-2 and MW-3 on both days, while the total dissolved solids
standard was exceeded only at MW-3. Iron exceeded the standard at MW-1 on October 30 but
not on the previous date. Table 4 compares results for constituents that have ground water
standards with their allowable limits.

Comparison of "Upgradient" and "Downgradient" Water Quality

The ground water flow direction is assumed to be westward toward the Chehalis River
(Figure 1). Relative elevations of the well measuring points have not been surveyed. Therefore,
it is not possible to verify the ground water flow direction with water level elevations in the
wells. Measurements of depth to water are shown in Table 5 for use in determining ground
water flow direction when well elevations are established.

If the assumed westward ground water flow direction is correct, then MW-1 is generally
upgradient and MW-2 and MW-3 are downgradient of the sprayfield. Unfortunately, MW-1 is
located within the sprayfield. Therefore, ground water quality samples from MW-1 are likely
affected by land application.

Several constituents were found at higher concentrations in MW-2 and MW-3 than in MW-1,
including BOD;, ammonia-N, chloride, specific conductance, dissolved iron, and total suspended
solids (see Table 3). Mean chloride values for October 22 and 30, 1991, were 57 times higher
at MW-3 than at MW-1 and 16 times higher at MW-2 than at MW-1. Sodium and total
phosphorus were also substantially higher at MW-3 than at MW-1.
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Table 4. Comparison of ground water standards for iron and total dissolved solids with mean
concentrations for samples collected on October 22 and 30, 1991 (Chapter 173-200

WACQ).

Parameter (mg/L) Standard MwW-1* MW-2+* MW-3*
(mg/L)

pH, S.U. 6.5-8.5

Iron, Total*** 0.3 .

Total dissolved solids 500 140 348

Nitrate 10 0.92 0.01U0 0.01U

Chloride 250 3.5 55 194

Total coliform, (#/100 mL)**** 1 1/10 1/30/1 1

* Mean of two samples.

Mean of four samples.

Standard is for total iron, but data are for dissolved iron, a subset of total iron.

++++ Standard is for total coliform bacteria, but data is for fecal coliform, a subset of total
coliforms. Also, individual results are shown rather than mean values.

U  Less than.

++

+++

Table 5. Depth to water in wells at Field No. 3 in feet below top of casing (as marked).

Well 10/22/91 10/31/91
MW-1 7.46 7.55
MW-2 16.47 16.29
MW-3 14.00 13.87

Comparison of Results for Two Dates (October 22 and 30, 1991)

The relative variation between results for most constituents sampled on October 22, 1991, and
those collected on October 30, were low. Exceedences of ground water standards occurred on
both days, with two exceptions: at MW-1 where iron only exceeded the standard on October 30,
and at MW-3 where fecal coliform bacteria only exceeded the standard on October 22.



CONCLUSIONS

Conclusions are presented below in the same order as in the "Results" section. Conclusions
related to ground water standards are followed by comparisons of spatial differences and
differences over a 10-day period.

Ground Water Standards

Four constituents were outside the limits of the ground water standards: pH, iron, total dissolved
solids, and fecal coliform bacteria. The pH values below the allowable range in all three wells
(6.5-8.5) do not appear to be due to natural background conditions, since the mean pH of six
domestic wells in the area had a mean value of 6.8 (Ebbert and Payne, 1985).

Spatial Variation

Both "downgradient" wells (MW-2 and MW-3) exceeded the iron standard, while only MW-3
exceeded the total dissolved solids standard. The "upgradient” well (MW-1) exceeded the iron
standard in one out of two samples. It should be noted that except for fecal coliform bacteria,
the constituents outside the ground water standard limits are not based on human health. Rather
they are based on aesthetic criteria such as taste, odor, or color. Elevated fecal coliform
bacteria levels are probably related to a combination of cattle grazing and wastewater
application. In addition to exceedences of ground water standards, several constituents were
higher in wells assumed to be downgradient. These constituents included BODs, ammonia,
chloride, specific conductance, iron, total dissolved solids, total suspended solids, total phosphate
(MW-3), and sodium (MW-3).

The presence of ammonia in relatively high concentrations, coupled with the absence of nitrate
and nitrite, indicate reducing conditions in samples from MW-2 and MW-3. High concentrations
of iron at both sites is consistent with a lack of oxygen. Such low oxygen conditions increase
iron solubility in water (Hem, 1967).

Elevated BODs, the presence of reduced nitrogen compounds and presumably low oxygen
content in ground water near the Chehalis River at the site indicate a potential for increased
oxygen demand in the river. The significance of the added oxygen demand depends on the
loading of oxygen-demanding substances in ground water entering the river, mixing in the
channel, as well as oxygen demand from other sources. The potential for effects on the river
are likely to be highest during the summer, because streamflow is low, oxygen is less soluble
at higher temperatures, and wastewater application rates are relatively high.

The concentration of ammonia found in MW-3 is in the range considered chronically toxic to

salmonids, depending on pH (EPA, 1986). Like the potential for oxygen demand effects on the
river, the potential for chronic toxicity violations in the river depends on ammonia loading to
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the river from ground water leaving the site and mixing characteristics as well as pH. The four
day average chronic toxicity levels are not to be exceeded more than once every three years
(EPA, 1986).

Comparison of Data Collected on Two Dates

The only notable difference in results obtained from sampling 10 days apart is that exceedence
of ground water standards for iron at MW-1 and fecal coliform bacteria at MW-3 occurred on
only one of the two days.

RECOMMENDATIONS

The following recommendations would improve the ground water evaluation at the National
Frozen Foods/Midway Meats site:

1. Elevations for monitoring well measuring points should be surveyed to the nearest 0.01 foot
and tied to a common datum, preferably mean sea level. Water level elevations can be used
to verify the general ground water flow direction. Depth to water should be measured in
all wells each time samples are collected.

2. An upgradient well, unaffected by the sprayfield, should be installed east of the sprayfield.
3. In situ hydraulic conductivity tests should be conducted at each of the wells to estimate the
hydraulic conductivity of the monitored aquifer. Hydraulic conductivity estimates are

needed to estimate ground water flow, and thus pollutant loading to the Chehalis River.

4. Ground water influence on dissolved oxygen and ammonia in the river should be evaluated
during late summer or fall.

11
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Appendix A. National Frozen Foods, Chehalis, Monitoring well
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Appendix B. Water Quality Laboratory Results
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- ‘WATER
2 MANAGEMENT .
B ] ABORATORIES inc. Ty, A T

October 28, 1981

washington State Dept of Ecology
7411 Beach Drive E

Port Orchard, WA 98366-8204
Attn: Despina Strong

Dear Ms Strong:

The results of analysis of seven wastewater samples recieved on 10-23-
81 are as follows:

Project: Chehalis TMDL

Sample Station/Date Biochemical Oxygen
Identification Collected Demand (mg/1)
438230 MWIA/10-22-81 dl.
438231 MW2A/10-22-81 j{é
438232 MW3A/10-22-81 15
438233 MW4A/10-22-981 <6
438234 Eff1-NF/10-22-81 3000
438235 Eff1-MM/10-22-91 7300
438250 Inf-A/not legible 255

S~ , [ |- mL

tab number 89—09228r

The samples arrived at Water Management Lab (WML) by DOE currier on
10-23-91 at 1410 hours and then logged in. The analysis began
immediately. All dilutions were run in duplicate except a third
dilution on samples numbered 428234 and 428235 was made The third
dilution was made due to the high solids and wide BOD range of the two
samples. This data is found on the second data page (last two
entries). All effluent samples were analyzed tor chlorine and
dechlorinated if necessary. The dilutions for the effluent samples
were seeded using seed provided by DOE..The true (BOD) value for the
KHP QC is 68 mg/| and the sugar reference is 200 mg/l.

The tests were performed according to Standard Methods for the
Examination of Water and Wastewater, 16th Edition.

Copies of all data, temperature records and Chain of Custody are
enclosed.

Sincerely,

Alan Aplin
Chemist



WATER
2 UVANAGEMENT
' LABORATORIES inc.

Novemper 5., 19891

Nasningtan State Dent °f Zcnin
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Sart Orcnara. ¥A 98366-3204
Attn: Desnina Strong

Near Ms Strona:

b

-he results or analysis of ‘ifteen wastewater samnles
24-91 are as forlows:
Project: Grandview STP
At
Ul ) L
Sample w / iochemical Oxygen
Identification ! Demand (mg/1)
438282 S~ 388
s
138283 e T~ 890
// i
138286 ////, I 915
-
N
438287 e \\ggz
438293////// 120"
43§;98 635
438299 640

ap Number 39-08238

Project:

Sample
ldentification
: 44

Aéfiz-mlf

43824

¥ Q'MM

438251 -
Tl - my

{_ab Number 89-08239

“Chehalis TMDL

~

Biochemical Oxygen

received on



WASHINGTON STATE DEPARTMENT OF ECOLOGY
ENVIRONMENTAL INVESTIGATIONS AND LABORATORY SERVICES
MANCHESTER ENVIRONMENTAL LABORATORY

November 25, 1991

TO: TapagDas”
FROM: Cré%th, Analytical Management

SUBJECT: Chehalis TMDL

SAMPLE RECEIPT
The samples were received by the Manchester Laboratory on 10/31/91, in good condition.

HOLDING TIMES
All analyses were performed within the specified holding time for BOD analysis (48hrs).

INSTRUMENT CALIBRATION
The D.O. meter was calibrated prior to the run and checked during the run.

PROCEDURAL BLANKS
The blank values were within the acceptable range for BOD's.

SPIKED SAMPLE ANALYSIS
Not applicable for this analysis.

PRECISION DATA
Not applicable for this analysis.

STANDARD REFERENCE MATERIAL
The KHP and sugar checks were within the acceptable ranges:

True Value Analyzed Value Range
KHP 200 165 163 - 237
Sugar 66 64 52- 76
SUMMARY

The data generated by the analysis of the samples above may be used without qualification.
If you have any questions concerning the results, please feel free to call me at SCAN 744-4737.
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